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CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. P2003-10394, filed 
on February 19, 2003, which is hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an organic electroluminescent device, and more 
particularly, to an organic electroluminescent device having a hole-blocking layer and a method 
for fabricating the same. 

Discussion of the Related Art 

[0003] Recently, with the trend of large sized display devices, demand for flat display 
devices occupying smaller space has been increased. An example of the flat display device is an 
organic electroluminescent device, also referred to as an organic light emitting diode (OLED). 
And, technology for the organic electroluminescent display is under rapid development, whereby 
various prototypes have been in market already. 

[0004] The organic electroluminescent device is a Ught emitting device, whereby electric 
charges are injected in an organic layer formed between an anode and a cathode, so as to form a 
pair of electron and hole which generates an exciton, an excited state of which falls to a ground 
state, thereby emitting light. 

[0005] The organic electroluminescent device is advantageous in that the device is 
formed on a flexible transparent substrate, such as plastic, and operated at a lower voltage (less 
than lOV), as compared to a plasma display panel or an inorganic electroluminescent display. 

[0006] Also, the organic electroluminescent device requires less power consumption and 
provides a wide range of colors. Moreover, the organic electroluminescent device enables to 
express three colors including green, blue, and red. Therefore, the organic electroluminescent 
device is viewed and considered as the next generation full-color display device. 
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[0007] The organic electroluminescent device generates an exciton by coupling a hole 
from a hole transport layer with an electron form the hole transport layer, the exciton 
corresponding to a luminescent area. 

[0008] However, the exciton can be generated by the fast transport speed of the hole in 
another area except the luminescent area. 

[0009] The exciton generated in another area except the luminescent area illuminates in 
that area only, thus, there is a problem lowering color purity and brightness. 

[0010] Therefore, for increasing the performance and the brightness of the device, a 
material blocking a movement of the hole needs to be formed around the luminescent layer. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, the present invention is directed to an organic electroluminescent 
device and a method for fabricating the same that substantially obviate one or more problems 
due to limitations and disadvantages of the related art, 

[0012] An o bject o f t he p resent i nvention i s t o p rovide a n o rganic electroluminescent 
device and a method for fabricating the same that can enhance brightness and color purity. 

[0013] Another object of the present invention is to provide an organic electro- 
luminescent device and a method for fabricating the same that can simplify the process steps of 
fabrication. 

[0014] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be leamed from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0015] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, an organic 
electroluminescent device includes a substrate, a first electrode formed on the substrate, an 
emission layer formed over the first electrode, and having a first emission area, a second 
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emission area, and a third emission area, a hole blocking layer formed on the emission layer, the 
hole blocking layer being formed of the same substance as that of the third emission area, and a 
second electrode formed over the hole blocking layer. 

[0016] Herein, a hole injection layer and a hole transport layer are sequentially formed 
between the first electrode and the emission layer, and at least one of an electron transport layer 
and an electron injection layer is formed between the hole blocking layer and the second 
electrode. 

[0017] Also, the first emission area is a green emission area, the second emission area is 
a red emission area, and the third emission area is a blue emission area. 

[0018] Herein, at least one of the first emission area and the second emission area is 
formed of a phosphorescent substance, and the third emission layer is formed of a fluorescent 
substance. 

[0019] The hole blocking layer is formed of any one of a plurality of substances forming 
the third emission area. 

[0020] In another aspect of the present invention, a method for fabricating an organic 
electroliuninescent device includes forming a first electrode on a substrate, forming a first 
emission layer in a first emission area over the first electrode, forming a second emission layer in 
a second emission area over the first electrode, forming a third emission layer in a third emission 
area over the first electrode, and subsequently forming a hole blocking layer on the first, second, 
and third emission layers by using a substance of the third emission layer, and forming a second 
electrode over the hole injection layer. 

[0021] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide fiirther explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] The accompanying drawings, which are included to provide a fiirther 
understanding of the invention and are incorporated in and constitute a part of this application. 
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illustrate embodiments of the invention and together with the description serve to explain the 
principle of the invention. In the drawings; 

[0023] FIG. 1 illustrates a cross-sectional view showing a structure of an organic 
electroluminescent device according to the present invention; and 

[0024] FIGs. 2A to 2D illustrate the process steps of the method for fabricating the 
organic electroluminescent device according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0025] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

[0026] The organic electroluminescent device and the method for fabricating the same 
according to the present invention will now be described as follows. 

[0027] FIG. 1 illustrates a cross-sectional view showing a structure of an organic 
electroluminescent device according to the present invention. 

[0028] Referring to FIG. 1, the organic electroluminescent device according to the 
present invention includes a substrate 1 having a first electrode 2, a hole injection layer 3, a hole 
transport layer 4, an emission layer 5, a hole blocking layer 6, an electron transport layer 7, an 
electron injection layer, and a second electrode 9 serially formed thereon. 

[0029] Herein, the emission layer 5 is divided into a first emission area, a second 
emission area, and a third emission area. And, in some cases, the electron transport layer 7 and 
the electron injection layer 8 may be omitted fi-om the structure. 

[0030] In the present invention, the first emission area is a green (G) emission area, the 
second emission area is a red (R) emission area, and the third emission area is a blue (B) 
emission area. The hole blocking layer 5 according to the present invention may also be formed 
of a blue light-emitting substance, which forms the third emission area. 

[0031] In addition, at least one of the first and second emission areas may be formed of a 
phosphorescent substance, and the third emission area may be formed of a fluorescent substance. 
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More specifically, the green emission area may be formed of the phosphorescent substance, and 
the red and blue emission areas may be formed of the fluorescent substance. Altematively, the 
red emission area may be formed of the phosphorescent substance, and the green and blue 
emission areas may be formed of the fluorescent substance. Furthermore, the red and green 
emission areas may be formed of the phosphorescent substance, and the blue emission area may 
be formed of the fluorescent substance. 

[0032] Moreover, when the blue emission area corresponding to the third emission area 
is formed of more than one substance, then the hole blocking layer 6 may either be formed of the 
same substance as that of the blue emission area, or be formed of at least one of the substances 
forming the blue emission layer. 

[0033] In the present invention, the hole blocking layer 6 can be formed of any one of 
the substances listed in the Chemical Formula 1 shown below. 
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Chemical Formula 1 
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B.27 
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[0034] The method for fabricating the organic electroluminescent device having the 
above-described structure will now be described. 
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[0035] FIGs. 2A to 2D illustrate the process steps of the method for fabricating the 
organic electroluminescent device according to the present invention. 

[0036] As shown in FIG. 2A, the first electrode 2, the hole blocking layer 3, and the hole 
transport layer 4 are serially formed on the substrate 1. Then, a first emission layer 5a is formed 
in the first emission area by using a first mask 10. Subsequently, as shown in FIG. 2B, a second 
emission layer 5b is formed in the second emission area by using a second mask 1 1 . 

[0037] Thereafter, referring to FIG. 2C, a third emission layer 5c is formed in the third 
emission area. And, sequentially, the substance of the third emission layer is used to form the 
hole blocking layer 6 on the first, second, and third emission layers 5a, 5b, and 5c. Furthermore, 
as shown in FIG. 2D, the electron transport layer 7, the electron injection layer 8, and the second 
electrode 9 are sequentially formed on the hole blocking layer 6, thereby forming the organic 
electroluminescent device according to the present invention. 

[0038] Hereinafter, a preferred embodiment of the organic electroluminescent device 
will be described according to the present invention. 

Embodiment 

[0039] An ITO glass is patterned so as to have a size of 2mm x 2mm. The patterned ITO 
glass is then cleaned. 

[0040] A substrate is loaded on a vacuum chamber of which basic pressure is set up as 
1x10"^ torr and CuPC(200 A), NPD(400A), CBP+(btp)2lr(acac)(8%)(200 A), the hole-blocking 
layer (100 A), Alq3(300 A), LiF(5 A), Al(1000 A) are deposited on the ITO in order. 

[0041] When B-60 is used as the hole-blocking layer, 1135cd/m^(9.30V) is shown at 
about 1mA, brightness shows about 3.2cd/A, whereby CIE is x=0.661, y=0.328. 

Comparative Embodiment 

[0042] The ITO glass is patterned so as to have a size of 3mm x 3mm. The pattemed 
ITO glass is then cleaned. A substrate is loaded on a vacuum chamber, the basic pressure of 
which is set up as 1x10'^ torr and CuPC(200A), NPD(400 A), CBP+(btp)2lr(acac)(8%)(200 A), 
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a hole blocking layer (100 A), Alq3(300A), LiF(5 A), Al(lOOOA) are sequentially deposited on 
thelTO. 

[0043] When Balq is used to form the hole blocking layer, 
1018cd/m'(9.97V)1135cd/m'(9.30V) is shown at about 1mA, brightness shows about 
1018cd/m'(9.97V), whereby CIE ^ x=0.659, y=0.329. Lifetime (half of first brightness) shows 
2000cd/m^ at about 1mA. 

[0044] Accordingly, a hole blocking layer is formed between an anode and a cathode of 
the organic electroluminescent device according to the present invention. The hole blocking 
layer allows the organic electroluminescent device to provide enhanced brightness and color 
purity. 

[0045] Furthermore, by forming the hole blocking layer with the same substance as that 
of the blue emission layer, the fabrication process is simplified, thereby improving productivity 
and reducing the fabrication cost and the cost of the device. 

[0046] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention covers the modifications and variations 
of this invention provided they come within the scope of the appended claims and their 
equivalents. 
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